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^ wherein unpaired bonding electrons on the surface of the thin film during the 

cooling solidification are terminated by hydfiag&i atoms in the hydrogen-containing 



atmosphere. 



12. (Five Times Amended) The method of forming a crystalline film, comprising: 



forming a semiconductor\thin film having a surface on a glass substrate; and 
^ crystallizing at least a surface layer of the semiconductor thin film by applying 

energy through a window that exhibits transg^tency to the energy to the surface of the 
semiconductor thin film, wherein a distance oetween the window and the thin film is more 
than about 20 mm, and at least the surface layer e>f the semiconductor thin film is melted by 
the applied energy and crystallized by cooling solidification under an atmosphere containing 
a gas containing the component element of the semiconductor thin film and hydrogen, 

wherein unpaired bonding electrons on tne surface of the semiconductor thin 
film during the cooling solidification are terminated by hydrogen atoms in the atmosphere. 

19. (Amended) A high energy supply apparatus for use with an object material, 
comprising: 

a generation source that generates Irfgh energy; and 

a supply chamber that supplies^righ energy to the object material, wherein: 



the object material is disposed in the supply chamber; 



the supply chamber includes an introduction window that exhibits 
transparency to the energy and intaxiuces high energy into the supply chamber; and 

the introduction/window is disposed at a location resistant to adherence of 
components of the object material to the introduction window when the high energy is 
supplied to the object material such that a distance between the introduction window and the 
object material is mere than about 20 mm. 
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20. (Six Times Amended) A method of forming a crystalline film, comprising: 
forming a tW film on a glass substrate; 

setting the thiV film in a supply chamber of a high energy supply apparatus 
including a generation source fOf generating the high energy and the supply chamber for 
supplying the high energy to the tf^n film, the supply chamber including an introduction 
window that exhibits transparency to\he energy and introduces the high energy into the 
supply chamber; 

^ crystallizing at least a surface law of the thin film by supplying high energy 

through the introduction window to the thin tiMrunder a hydrogen-containing atmosphere, at 
least the surface layer of the thin film being melted by the high energy and crystallized by 
cooling solidification, and unpaired bonding electrons on a surface of the thin film during the 
cooling solidification being terminated by hydrogen ^toms in the hydrogen-containing 
atmosphere; and 

positioning the introduction window relative to the thin film at a location 
resistant to adherence of components of the thin film when the high energy is supplied to the 
thin film such that a distance between the introduction windo^and the thin film is more than 
about 20 mm. 



24. (Amended) A high energy supply apparatus for use with an object material, 
comprising: 

^ a generation source that generates high energy; and 

a supply chamber that supplies high energy to the object material, wherein; 
the object material is disposed in the supply chamber; 
the supply chamber includes an introduction window that exhibits 
transparency to the energy and introduces high energy into the supply chamber; and 
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a distance between tjje introduction window and the object material is 

J 9 ' 

^ larger than about 20 mm. 

25. (Six Times Amended) A method of forming a crystalline lilm, comprising: 
forming a thin film on a glass substrate; 

setting the thin film, in a supply chamber of a high energy supply apparatus 
including a generation source for generating the high energy and the supply chamber for 
supplying the high energy to the thin mm, the supply chamber including a wall and an 
introduction window provided in a portio^ of t|ie wall, the introduction window introducing 
the high energy into the chamber; 

crystallizing at least a surface l&yer of the thin film by supplying high energy 
through the introduction window that exhibits transparency to the energy to the thin film 
under a hydrogen-containing atmosphere, at least the surface layer of the thin film being 
melted by the high energy and crystallized by coolingNsolidification, and unpaired bonding 
electrons on a surface of the thin film during the coolingteolidification being terminated by 
hydrogen atoms in the hydrogen-containing atmosphere; and 

positioning the introduction window relative to the thin film so that a distance 
between the introduction window and the thin film is larger thaW about 20 mm. 



29. (Amended) A high energy supplj^pparatus for use with an object material, 
comprising: 

a generation source that generates high energy; and 
a supply chamber that supnfies high energy to the object material, wherein; 

the object material is disposed in the supply chamber; 

the supply chamber includes an introduction window that exhibits 
transparency to the energy and introduces the high energy into the supply chamber, wherein a 
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distance between the introduction window and the objec/material is more than about 20 mm; 
and 

the supply chamber has pressure regulating means for permitting the 
pressure in the vicinity of the introduction windq& to be higher than the pressure in the 
vicinity of the object material. 



30. (Five Times Amended) A method of forming a crystalline film, comprising: 
forming a thm film on a substrate; and 

crystallizing at\east a surface layer of the thin film by supplying high energy to 
the thin film under a hydrogen containing atmosphere, at least the surface layer of the thin 
film is melted by the high energy and crystallized by cooling solidification, and unpaired 
bonding electrons on a surface of thethin film during the cooling solidification are terminated 
by hydrogen atoms in the hydrogen-contai^^^^nosphere, wherein: 

crystallizing is can^^out in a high energy supply apparatus which 
includes a generation source for generating the^high energy and a supply chamber for a 
supplying the high energy to the thin film; 

the thin film is set in the suppl^chamber; 

the supply chamber includes an introduction window that exhibits 
transparency to the energy and introduces the high energy into the supply chamber, wherein a 
distance between the introduction window and the thin filrrms more than about 20 mm; and 

the high energy is supplied to the thin fMm under a pressure in the 
vicinity of the introduction window that is higher than a pressure^ in the vicinity of the thin 
film in the supply chamber. 



34. (Amended) A high enerjgy supply apparatus for use with an object material 
comprising: 

a generation source th&t generates high energy; and 
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a supply chamber that supplies higjf energy to the object material, wherein; 
the object material is disposed in the supply chamber; 
the supply chamber incudes an introduction window that exhibits 

Vll transparency to the energy and introduces tfie high energy into the supply chamber, wherein a 
distance between the introduction windoy and the object material is more than about 20 mm, 
and an exhaust port for exhausting the supply chamber; and 

the supply chamber has pressure regulating means for permitting the 
pressure in a vicinity of the introduction window to be higher than a pressure in the vicinity 
of the object material, and the pressure in the vicinity of the object material to be higher than 
a pressure in the vicinity of the exhaust port. 
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35. (I^ve Times Amended) A method of forming a crystalline film, comprising: 
formmg a thin film on a glass substrate; and 
$ crystaHi^at .eas, a surface ,ayer of «he thin flta by supplying high energy ,0 

the thin film under a hydrogen-containing atmosphere, at least the surface layer of the thin 
film is melted by the high energVand crystallized by cooling solidification, and unpaired 
bonding electrons on a surface of th^ftMn film during the cooling solidification are terminated 
by hydrogen atoms in the hydrogen-containing atmosphere, wherein: 

crystallizing is carried out inva high energy supply apparatus which includes a 
generation source for generating the high energy and supply chamber for supplying the high 
energy to the thin film; 

the thin film is set in the supplV chamber; 

the supply chamber includes an introduction window that that exhibits 
transparency to the energy and introduces the high energy Into the supply chamber, wherein a 
distance between the introduction window and the thin film iiNpore than about 20 mm, and 
an exhaust port for exhausting air in the supply chamber; and 
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^ 

the high energy is supplied to the thin film under (i) a pressure in the 

\ 

vicinity of the introduction window that\isjiigher than a pressure in the vicinity of the thin 
A >*P film, and (ii) a pressure in the vicinity ofWe\hin film that is higher than a pressure in a 
vicinity of the exhaust port in the supply chamber, 



V 



39. (Amended) A high energy supply apparatus for use with an object material, 
comprising: 

a generation source that generates h&h energy; and 
a supply chamber that supplies higp energy to the object material, wherein; 
^ the object material is disj/osed in the supply chamber; 

the supply chamber includes an introduction window that exhibits 
transparency to the energy and introduces tip high energy into the supply chamber, wherein a 
distance between the introduction windo\y and the object material is more than about 20 mm; 

the object material is irradiated with the high energy introduced into 
the supply chamber through the introduction window along an irradiation path assumed in the 
supply chamber; 

a part of the^high energy enters the object material, and another part is 
reflected from the object materia/ and travels along a reflection path assumed in the supply 
chamber; 

a gas flbw is present in the supply chamber; and 
the supply chamber has gas flow regulating means for permitting the 
gas flow to travel from the introduction window to the object material in substantially the 
same direction as the irradiation path, and a gas flow from the object material in substantially 
the same direction as ttte reflection path. 

40. (Five Times Amended)\^piethod of forming a crystalline film, comprising: 
/T^* cy A forming a thin film on a glSS^Vsubstrate; 
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crystallizing at least a surface layer of the thin film by supplying high energy to 
the thin film under a hydrogen-containing atmosphere, at least the surface layer of the thin 
film is melted by the high energy and crystallized by cooling solidification, and unpaired 
bonding electrons on a surface of t^e thin film during the cooling solidification are terminated 
by hydrogen atoms in the hydrogen-qontaining atmosphere, wherein: 

crystallizing is carried out in a high energy supply apparatus which 
includes a generation source for generating the high energy and a supply chamber for 

\ 

supplying the high energy to the thin film; 

the thin film is set in thVsu^ply chamber; 

\ 

the supply chamber includes an introduction window that exhibits 
transparency to the energy and introduces the high energy into the supply chamber, wherein a 



distance between the introduction window and the thin film is more than about 20 mm; 

\ 

the thin film is irradiated with the high energy introduced into the 

V 

supply chamber through the introduction window alongv an irradiation path in the supply 
chamber; 

a part of the high energy enters the thin film, and another part of the 



high energy is reflected from the thin film along a reflection path in the supply chamber; 

\ 

a gas flow is present in the supply chamber^ and 
the high energy is supplied to the thin film with (i) the gas flow from the introduction 

\ 

window to the thin film in approximately the same direction as the irradiation path, and (ii) 

\ 

the gas flow from the thin film in approximately the same direction as the reflection path. 



44. (Amended) A high energy supply apparatus for use with an object material, 
comprising: 

a generation source that generate^igh energy; and 
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the object material is disposed in the supply chamber; 
the supply chamber includes an introduction window that exhibits 
transparency to the energy and introduces the high energy into the supply chamber; 
9 the thin film is irradiated with the ljugh energy which is introduced into the 

supply chamber through the introduction window along an irradiation path assumed in the 



supply chamber; and 

the introduction window is deposed so that the normal line of the thin film is 
shifted from the direction of the irradiatioi^ath and a distance between the introduction 
window anrj the object material is more than about 20 mm . 

45. (Amended) A high energy supply apparatus for use with an object material, 

/ 

composing: / 

a generation source that generates high energy; and 
^ a supply chamber tl^rt supplies high energy to the object material, wherein: 

^ the supply dhamber has setting means for setting the thin film therein; 

the suppl)/>hamber has an introduction window that exhibits 
transparency to the energy andflntroduces the high energy into the supply chamber, wherein a 
distance between the introduction window and the object material is more than about 20 mm; 

the thrn film is irradiated with the high energy which is introduced into 
the supply chamber through the introduction window along an irradiation path assumed in the 
supply chamber; and 

th£ setting means is disposed so that the normal line of the thin film is 
shifted from the direction of the irradiation path. 



>y 46. (Six Times Amended) A method of forming a crystalline film, comprising: 

S? c» V forming a thin film on a glass^i^strate; and 
5^ ^ 
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crystallizing at least a surface layer of the thin film by supplying high energy 
through an introduction window that exhibits transparency to the energy to the thin film 
under a hydro gen-containing atmosphere, at least the surface layer of the thin film is melted 
by the high energy and crystallized by cooling solidification, and unpaired bonding electrons 
on a surface of the thin film during the cooling solidification are terminated by hydrogen 
atoms in the hydrogen-contaimng atmosphere, wherein: 

crystallization is carried out in a high energy supply apparatus that 
includes a generation source for generating the high energy and a supply chamber for 
supplying the high energy to the thin film; 

the thin film is soMilthe supply chamber; 

the supply chamber^ias the introduction window provided in a portion 

of the wall of the supply chamber, for introducing the high energy into the supply chamber, 

\ 

wherein a distance between the introduction window and the thin film is more than about 20 
mm; 

the thin film is irradiated with the high energy introduced into the 

\ 

supply chamber through the introduction window, the high energy passes through the 

\ 

introduction window along an irradiation path and travels along the irradiation path in the 
supply chamber; and \^ 

the high energy is supplied to the thin film with the normal direction of 

A . . 

the thin film shifted by an angle from the direction of the j^diation path. 



50. (Amended) A high energy supply apparatus for use with an object material, 
comprising: 

a generation source that generates/high energy; and 

a supply chamber that suppliephigh energy to the object material, wherein; 
the thin film is disposed in the supply chamber; 
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when the high energy is introduced into the supply chamber through a 
window that exhibits transparency to the /nergy to irradiate the object, part of the high energy 
enters the object material, and another dart is reflected from the object material to form 



about 20 mm; and 



reflected energy, wherein a distance between the window and the object material is more than 



the supply chamber and course changing means for irradiating again 
the object material with the reflected energy. 



(Five Times Amended) A method of forming a crystalline film, comprising: 
forming a thin film on a glass substrate; and 
crystallizing at least a surface layer of the thin film by supplying high energy 
through an introduction window that exhibits transparency to the energy to the thin film 
under a hydrogen-containing atmosphere, at least the surface layer of the thin film is melted 
by the high energy and crystallized by cooling solidification, and unpaired bonding electrons 
on a surface of the thin film during the cooling solidification are terminated by hydrogen 

\ 

atoms in the hydrogen-containihg'tffcmosphere, wherein: 

crystallizations carried out in a high energy supply apparatus 
including a generation source for generating the high energy and a supply chamber for 
supplying the high energy to the thin film;^ 

the thin film is set in tlie^supply chamber; 

the supply chamber has the^troduction window provided in a portion 
of the wall of the supply chamber, for introducing the high energy into the supply chamber, 



wherein a distance between the introduction window and the thin film is more than about 20 
mm; 

when a first position of the thin filing irradiated with the high energy 
introduced into the supply chamber, part of the high energy emers the thin film; and another 
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